Resume. The aim of the study was to evaluate the efficacy of two antiTNFalpha biological agents: Adalimumab (humanized monoclonal antiTNFalpha antibody) and Infliximab (chimeric monoclonal antibody that binds both circulating and membranebound TNFalpha receptors) in treatment of Juvenile Idiopathic Arthritis related uveitis. 37 children (73 % girls) with uveitis associated with aggressive forms of JIA who failed Methotrexate and topical treatment; Methotrexate and other immunosuppressive agents and systemic corticosteroids were included in the study. The age of patients at the beginning of biological therapies ranged 5-17 years. In ADA group the remission was observed in 61 % of cases, in 18 % we saw the reduction of flareups and in 14 % of children we registered exacerbation of the disease which was caused in most cases by discontinuation of nonbiological drug. In INF group we observed remission in 78 % of the cases, no improvement in 22 %. The speed of remission in JIA associated uveitis treated with ADA and INF depended on the severity of uveitis, the time between the beginning of the disease and administration of immunosuppressive therapy. Early administration of antiTNFalpha agents, when there is no results from standard immunosuppressive therapy, allowed us to achieve remission in a shorter period of time and also allowed as to decrease the severity of complications of uveitis, as well as reduce the side effects of immunosuppressive therapy, especially of corticosteroids. This study needs to be continued to enroll more patients and to increase the followup time to evaluate the longterm efficacy and safety of antiTNFalpha agents in JIA associated uveitis.
InTRODucTIOn
As it is known uveitis is the inflammation of the uvea by definition, but for a rather long time the term "uveitis" was used to identify inflammation in any part of the eye (retinitis, chorioretinitis, scleritis, episcleritis) [1] . According to some authors [12] one of the most common causes of uveitis in childhood is Juvenile Idiopathic Arthritis (JIA). The incidence of eye involvement in JIA can be as high as 10-20 % [3, 10, 11] . Oligoarthritis which contributes to 40-60 % of all JIA cases is the most common pathology type associated with uveitis. Oligoarthritis is known to be more common among girls (ratio M : F = 1 : 5) with the most common age of manifestation being around 2 years of age [6] . The second peak of the disease manifestation is during the puberty [7] . Young girls (<4 years of age) with oligoarthritis and antinuclear antibodies (ANA+) are at highest risk of developing chronic asymptomatic, nongranulomatous anterior uveitis. Patients with JIA associated uveitis are usually asymptomatic at early stages. In 20-30 % of cases uveitis may occur a few years before joint manifestation. As the result of those two factors we often see the delay in the treatment or not adequate treatment [4] . As the sequela of this chain 30-40 % of cases develop irreversible sight-threatening complications [5, 13, 16] . As the result of poor control of inflammation during the beginning of the disease, the complex surgical intervention is necessary to restore sight in older age [2, 8] . On the other hand early and aggressive treatment of JIA associated uveitis can help better control inflammation and can help to eliminate inflammation before development of irreversible ophthalmic pathology [9, 14, 15] .
The goal of the study was to evaluate the efficacy of two anti-TNF-alpha biological agents: Adalimumab (ADA, humanized monoclonal anti-TNF-alpha antibody) and Infliximab (INF, chimeric monoclonal antibody that binds both circulating and membrane-bound TNF-alpha receptors) in the treatment of Juvenile idiopathic
MATERIALs AnD METHODs
Thirty-seven children (73 % of them girls) with aggressive forms of JIA with uveitis who failed Methotrexate and other immunosuppressive agents including systemic corticosteroids were enrolled in the study. In 8 children uveitis was in remission at the beginning of anti-TNF-alpha treatment, in others previous programs of systemic and topical treatment were ineffective. The age of the patients at the beginning of anti-TNF-alpha treatment ranged from 5 to 17 years. All patients were divided into two groups: one group (28 patients) was receiving ADA, and the other group the dose of 40mg sq every 2 weeks. INF was used intravenously 5-6 mg/kg at week 0-2-6 and after it every 8 weeks. Duration of treatment was 3-48 months. In the first group (ADA) there were 67.9 % of girls in the second group (INF) -88.9 % (p = 0.39). The difference in number of subtypes of JIA between groups was not significant (tab. 1). Both biological anti-TNF-alpha medications were used in combination with other therapy. The frequency of administration of non-biologics was the same in both groups (tab. 2).
The efficacy of treatment was assessed by reduction of flare-ups and by the reduction of activity of uveitis.
REsuLTs
In ADA group the remission was observed in 61 % of cases, reduction of number of flare-ups was registered in 18 % and in 14 % of children we saw worsening of the disease which was caused in most of the cases by discontinuation of non-biological drug. In 3,5 % of cases after 29 months of treatment we needed to increase the dose or frequency of administration of the drug to achieve remission of arthritis and uveitis. In 3,5 % treatment of JIA associated uveitis with ADA was ineffective.
In INF group we observed remission in 78 % of the cases, no improvement in 22 % of cases.
In the ADA group the average follow up period was 10 months (range 3-48 months). Six patients were treated with biologics prior to enrollment in the study: one child received INF and Abatacept, one child received Abatacept and three children were treated with INF alone. One child was on Etanercept. The treatment was ceased in all 6 children due to absence of efficacy. The child who was on Etanercept for arthritis developed the first episode of uveitis.
Six patients in ADA group had remission of uveitis at the beginning of anti-TNF-aplha treatment. During the 6 month period of follow-up we didn't register any flare-ups of uveitis in these patients.
The length of uveitis in ADA group ranged from 9 months to 10 years before starting ADA. Twenty two of 28 children in the ADA group had a clinical picture of iridocyclitis, 5 patients had a clinical picture of panuveitis, and one had a peripheral uveitis. Twenty one children had bilateral involvement and only 7 had unilateral uveitis. After administration of ADA 17 patients had a complete remission, 5 patients decreased the frequency of flare-ups, 3 had recurrence of uveitis after Methotrexate was abandoned. One patient had a flare-up of uveitis after ADA was ceased due to mononucleosis. In one patient after 29 months of treatment due to ongoing flare-ups the dose was increased to 80 mg for 4 months without any improvement, but after the increasing of frequency of drug injection to Qweek for 4 months a remission was achieved in 2 weeks and after 4 months of this treatment we were able to return to the regular protocol. In one patient we didn't achieve any improvement of chronic uveitis and arthritis. Therefore, ADA was ceased after 6 months and the child was switched to another drug.
Depending on the severity, we observed remission of uveitis in 0.5-4 months from the starting injection of ADA. After we added ADA topical Prednisone was tapered within 1.5-3 months and none of the patients required regional injections of steroids. Topical NSAIDs were stopped within 8 months after initiation of treatment with ADA.
Therapy with ADA gave us the chance to cease nonbiological immunosuppressive agents, which was important especially in children who were receiving simultaneously 2 non-biological agents. Cyclosporine A was ceased in 3 cases: on week 2, month 5 and month 39 after starting ADA. No exacerbations of uveitis were revealed after cessation till the end of follow-up period.
In ADA group 17 patients achieved a stable remission of arthritis, 7 children with severe arthritis had improvement and 2 children had flare-ups of arthritis after Methotrexate had been ceased and 1 patient had ongoing exacerbation of arthritis. In 9 patients enrolled in the INF group the average follow up time was 12 months (range3-24 months).
Duration of uveitis before the beginning of treatment with INF was 9-14 years. Iridocyclitis was revealed in 66.6 % of children of INF group, 33.3 % of them had panuveitis. Bilateral involvement was obvious in 66.7 % of cases. The range of severity of the disease was the same as in the ADA group.
In INF group we saw the remission in 78 % of the cases. In one patient treatment was declared inefficient due to ongoing arthritis after 6 months of therapy. Two patients had active chronic uveitis and arthritis and we were to switch to ADA. Two children started INF while uveitis was in remission and stayed in remission for 6 months while they were under our care. Four patients had a total remission of arthritis, 2 -arthritis improvement, 2 had reactivation of arthritis after Methotrexate was discontinued and 1 had exacerbation of arthritis despite the therapy.
DIscussIOn/cOncLusIOns
Our experience shows that switching to ADA in therapies of JIA associated uveitis in cases when the disease is resistant to treatment with common combination of different immunosuppressive agents, was effective in most cases. In 27 of 28 children of ADA group we registered improvement, remission or ongoing remission of uveitis. Of 9 children with JIA-associated uveitis in whom previous standard immunosuppressive therapies with different agents had no effect and which were enrolled in the INF group, switching to treatment with INF caused improvement in 7 cases. We did not see any major difference in the efficacy of treatment of JIA-associated uveitis in children with ADA or INF.
Our experience in ADA treatment of uveitis shows good result in control of uveitis independent from the severity of the disease and despite it was used as a first-, second-or third-line agent among the biologics. We observed improvement of uveitis in 5 children who failed treatment with INF and Abatacept prior to administration of ADA.
The speed of remission in patients with JIA associated uveitis treated with ADA and INF depends on the severity of uveitis, the time between the beginning of the disease and administration of immunosuppressive therapy. Early administration of anti-TNF-alpha agents, when we don't see positive results of the standard immunosuppressive therapies, allow us to achieve remission in a shorter period of time and also allow as to decrease the rate and the severity of complications of uveitis, as well as reduce the side effects of immunosuppressive therapy, especially of corticosteroids. This study needs to be continued to enroll more patients and to increase the follow-up time to evaluate the longterm efficacy and safety of anti-TNF-alpha agents in JIA associated uveitis. 
